Introduction
In spite of the fact that the technological development that has contributed to more accurate diagnosis, the careful analysis of seizure semiology remains an important tool for the location of the epileptogenic zone. Certain peri-ictal findings such as aphasia or Todd's paresis are well-recognized as reliable localizing and lateralizing features. Manifestations including nose wiping (NW), hypersalivation or coughing, suggest a seizure onset in the temporal lobes.
Sneeze is an involuntary and violent reflex in response to nonspecific nasal irritation. The sneeze reflex comprises two phases (nasal and respiratory) mediated by the Vth and VIIth cranial nerve nuclei and the brain-stem respiratory centres.
1 Sneeze can occur in response to nasal irritation or autonomic stimulation. Psychogenic sneezing is also recognized. Epileptic discharges are a rare cause of sneezing. We present a patient with clusters of sneezes after a left temporal seizure.
Case report
Our patient, a 70 years old right-handed man, suffered a posttraumatic brain injury (TBI) and loss of consciousness at the age of 40. He had no other risk factors for epilepsy. At age 58 he experienced a secondary tonic-clonic generalized seizure after a further mild TBI. Since then he has been suffering one or two episodes per year in which he became unresponsive and stared for several seconds. On this basis, a diagnosis of post-traumatic epilepsy was made after the second TBI.
After his long term treatment with branded lamotrigine had been substituted with a generic formulation of the same drug he experienced a worsening in the seizure frequency. Restoring the original antiepileptic drug was unsuccessful and addition of levetiracetam did not provide additional benefit.
A CT scan of the brain showed a hypodense porencephalic lesion in the left temporal lobe. In the context of presurgical evaluation a magnetic resonance imaging (MRI) and a videoEEG monitoring were performed.
Brain MRI showed a hypointense lesion in T1-weighted images in the lateral aspect of the left temporal lobe involving the pole. It appeared as a hyperintensity in T2-weighted sequences, in relation with encephalomalacia and gliosis (Fig. 1) .
During VideoEEG monitoring two habitual seizures were recorded. The patient presented with loss of awareness, early oral automatisms, left head turning, left NW and a right arm dystonia in the second episode. No aura was reported. Both seizures concluded with clusters of sneezing. Ictal EEG showed left theta activity predominating in the temporal region (T3) with rapid spread to the anterior temporal and later to the frontal region. The ictal EEG activity preceded the clinical seizure onset (Fig. 2) . Muscle artefacts were present during the tracing due to oral automatisms.
When the family was questioned about sneezes, they confirmed that sneezing had, in fact, been a feature of previous episodes. Further presurgical evaluation was postponed after the substitution of levetiracetam with lacosamide had produced good seizure control.
Discussion
Peri-ictal sneezing has been rarely reported. In the older epilepsy literature, two cases were described by Gowers The pathophysiology of sneezing shares similarities with NW or coughing, two better-known peri-ictal vegetative signs. NW can be explained either as a result of olfactory hallucinations or as a response to increased nasal secretions. 2 When ictal dystonia, paresis or neglect are present, the unaffected arm may be activated to carry out the NW. This may explain the lateralizing value of NW. 3 Given the connections of the amygdala with subcortical and brain stem autonomic centres, it has also been proposed that the ictal involvement of the amygdala could cause vegetative manifestations. Early activation of the amygdala during ictal discharges has been detected in epileptic patients presenting with ictal and postictal NW. 2 Coughing has been related to increased respiratory secretions triggered by increased parasympathetic activity and also to a direct activation of central autonomic pathways. Peri-ictal coughing, when presented as a regular semiologic feature, is indicative of a temporal focus localization. 4 Sneeze has been less frequently described as a manifestation of a temporal seizure. The anatomic centre of the sneeze reflex is localized in the lateral region of the medulla oblongata and the cervical spinal cord. In our case, the semiology suggests a left mesial temporal lobe seizure with ictal scalp EEG recordings showing a more posterior left temporal onset with rapid anterior spread of ictal activity. In the patient's MRI, the lesion is located in the left temporal lobe mainly involving the pole, a structure with strong connections with the amygdala and orbital prefrontal cortex (Fig. 1C) . We suggest that, in our case, recurrent sneezing occurred as a postictal symptom due to ictal involvement of mesial structures in the development of a neocortical temporal seizure.
In contrast to NW, it is not clear that sneeze has any lateralization value unless both phenomena coexist or ipsilateral nasal hypersecretion has been observed. Nevertheless we are convinced that our case supports the localizing value of sneeze as a sign of ictal temporal lobe involvement.
Conclusion
Our case should raise the awareness of the potentially epileptic nature of sneeze and the localizing value of this feature in patients with epilepsy. We propose that the observation of sneeze points to ictal or postictal dysfunction of mesial temporal structures. 
